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(57) [#fFff*»tffl] 

a) (i) fct2 0©7y-5^*A-fi-&Br«* 

, * fc Ht * w< * B fc^^N" 5 *iSt£S«S:^ 4 * 
H ; doitF 

(ii) BrS3t*fcttSSSw*^-eflH4^$ii5 7y 
- y ;vmm frh mm £ ft 5 «Sf4 7 y - 9 5?* /w 



*^&&51^?>ilW£ft, ^LtflWW^c 
*/-fe/K b y i/^^*5i;I>*«M^tt>r^fc.S 

IRSftS, IS;*5J;Ut 

c ) Sn-r^ v^ftfeift^WWcii^-^ 
* § v ^« * S SrJ^^r 5 IS, 

& 5 v ^ last s it «> . * fc (±**a^tt^f* &ihih- 



m^xmmt^^mm, & ^mxmmt^ kz> 

yv-y^^^mmiommtmk^x, mum 
mmum-t fc mmm^tmm\^^ $ * 5 xa ; 

b) m» */t[±#^(cj; ym^vrvyf£^mm\^^ 
-rsxs ; 

c ) 'pts. < t h 2 o©7 y - 9 ^*^i-&Brti«fts* 
[tit** 3] twa^w^wwws, Hft?L«Ma, «^ 

/K JR. hVvtx, #?Ltt^ h 5 -yy *fcJ;o« 

[»**5] Btita7y-7^*/w«^^tgB**^. r 
*-s*2mse^4fcw:3«»#ft*i-*, 

[»**6] «S*ttrott«*fctt{EitSI*s, WlS^^n 
l*fc}42irfB*ro^S. 

[»**7] fnE**ttv*nv-as, jK'J (xf^ 
y*y=- ; p) , ^y ^v>***sy) , tf?y (t*^ 
;V7;ka-;v) , xKy (tr^VfcTn U K>0 , #y 

^^^T--/y^) , ab5v^*nb©^ny^4fc» 

6>lc 2 fctt^ni 9 #W y -9 v^/vg^ Bring 
[M*«8] amfeWStt^^B-^-as, #y (r?y 

r $ fc 2 o 4 fc ftJtn ± v) #v ^ y - y s?*^fi^ bT 
tffl**&^t?, w*ii2tfs«o^ 0 

[»*«9] *irlB#Sfds, T/i^yi^ tr/vny 
flat ^y>\ ^pyai, ^7y«i, 

[tt**l 0] iufE^y^yS^ 1?5^>\ a?—? 

[»*3Si 1 ] nam? Art, Tfvu- b^ffl^y (a: 



ft** 1 ~10©^T ii^KiaR©*^, 
[!t*Jf 1 2] t^ttl^Stt*^* r 
^ttdfcfc^KfiHtfc&W iooffl*«»T5 yH 

W^^Ss S^SlSfcH: 2 

[«f*3ii 3] itne££-H*&$ia*, ^a-f^m, ■& 

^ P#77ty, Tirh?!/^ ffiftSSrttST 
•feh7 I ;y 1 7;utyt^yfe*, ems^MTtsy 
/^l/t^fyfei, U^-7t-*/ >\ n-X^y-tf 

/k ^fyy^'y-y, tf-wf/i'—, r^y-yyt 
i/y^, ij) Fnyy, 7nJfyy ^-y-^ 
^y-fe*. * J: t^^^^fe*** 

1 4 ] tulBtttt* fcttffiitSJ^T 5 y-7?fe 5 , 

[§it*fi 5] afriars^as. hy^^/-/vT5>-, 
hyxf/vT^y, i^y-zvT^y, n-^^/vv?^ 
^y— /vt$>-, RN-y^f/v^y-y/vr^y, v 5 ^ 
yyyvT^y, n—o-vvv^/— yvr?: n— y 
y^ntvw-o-^r^y. 7h7^f;nfyy-yr 
?y, y^y. ^=^1/, t^^v&iimv^ 

[lt**l 6] fi^^320nmt800nm«)|HI«)S*&^ri-5 
3ft-CH»Sit*, »**l*fcft2iC|E*ro7jffi. 

7] ffl|B#!iS614nm*fctt365nm<B»*&#1- 

5, lf**i6irEfcro7jfe 

t»*il3ic|E*(Z)73?£ 0 

[1**312 1] %7°±Mt£thtz^m^fbmwz\it$L 
m*S2 2i w&r?9v^-mL<»m&i>\ »*xcd 

a-7-f y^£Jf^H-3, ft** 1 (cE«co77?fc 

[ft** 2 4 ] HfJt5«7:-?Stt{[i Sti57!J-9^*/tfll 
^FJ^s. -0-y-r/v-</V^-^i/F\ ii^bTJy >7A*3i; 
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#a»6>S*R$ft5, M«l4fcf±2li:mo*&, 

[38*12 6] mism*^, mmmm, t 
laawaffi, y -v-?*3T3»£^ 

IS, ©JWiliMlffi, &4r/T«^ib3W£ftS, W* 

[1**35 2 7 ] wia£*¥Kj*mas, *rw * o 

-fe/HrAzZ-fc/Wt^ftS, W*JS2(c|S«»^ 0 
[fit*J5 2 8 ] H&iBW * v H zf±;vi%^ WW zfMMt 

zmm-r z>tz.#> mmm a , if i * fc » 2 

9 !> — hg&W-f S/MH^tr, »*Ji29fcfe*0 

[»*3S3 1 ] BffKffiil&ltfs, N-tf=/Hfn y 
V, 2 - \f=-;V\f 'J v 5 V, 1 - tfs/W 5 ^y— /K 9 
- /W^ r ^ y A«*5 £ x* 2 - r 5 /v- 

2-^5VV-l,3-^n^^yi^^ibft;5?f/^ 
ibjI}R£ft5, «*«30K:|E«<O^fe 
[M#5i3 2] BO6K*JV^ttffli-5fc»(0, W**l 

}4£fr®^ttSfr. 

[tf**l3 3] tIi®Mt«fflt5fc*©lti©i 

fro 

[»*3S3 4 ] Elgtftffl-rSfc*©, I#*IS 1 * fctt 

2 Kmmo^t 

1,2, 5-17, 19-21, 23, 24, *3«fct>*29~31©^T 
ft^f-fa*©-^ n-7-?l^t)o 

* izmm t mm £ * 5 , w**35(ce«»-v * 

[««3 7] ilftlB-v^p-v-iS^**s, ttiRrtefctt 
^ $ ft, jjtv ^-s-a- $ ft rsmartfls jii^ ^ 

[1*53 8] tfoWim$m^<Dmm&&xmms& 



2 tcfB<c©;?7i£}£=fc 9 f&JxSMfa-r^ 
[»5fc*4 0] «^»MB©fc*(Cff*Jll*fc{4 2 
»Sfr Sr a -x V ^-T 5 £ 

#3&WHi, g?ffi:£iU?3^#3fr£r, y ^- 

LT, «^©f&S©fc«)©J(IHfa©*7 p -fe/Ht; (Lim, 
F. , Sun, A. M. , r£#AIttftrt#«fcfflffl* fc Lt©7 
-Y^n^^-feMb^ftTcPaj , (1980) Science210, 
908-910) , ^jfe^#t)ffl©^^nt*>-cD*^-ir;v 

it, iszxtumo&im&mirbti&o ba»u 

fcfflv^t^, #yi?/Wt;£ft3*ffi-ti, Ltfuf, 
fEfi : .wax-*3i*ErL#5 0 Sbt, »aa^, ^a* 

1S(C iS^^ir/Htffi (Goosenb, (1985) Biotechnol 
ogy and Bioengineering, 27:146) (4, ItftlftlH^ft 

Wic*^ s ftfc # y ^-cogfflic *>fcs«t«6<j*5 i tm 
w^st4t(4, mmmzo s&t, rft^w*°y^- 
i±, ^^t'#r^«$ftfc*-^, iNejiSoiiiiJtK*rL« 

SttT'fcS (MacMahonfe, (1990) J. Nat. Cancer Ins 
t. , 82 (22) , 1761-1765) „ r CD«CDii*|?ti4, B# 

wasfcoidoft-c, jih^^©*#*, ftww^itr 

(4, flffiLT5EKS5 (O'Shea, G. M. £>, (1986) Diab 
etes, 35:943-946) 0 

r»45(-, ^^-fe/Wb^y^-cDWtt^f&JfPL, * 
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(aKy (hema) ) , Tk^iStt^yr^ 5 v- K 

i»ro*^/Wtfc^rffl-e*>5 n ti^snfc (iwata 

6, (1989) Diabetes, 38 : 224 -225; Lambert i £>, (19 

84) Appl. Biochem. Biotech. , 10, 101-105 (198 

4) ) 0 L^U rftfetf^yWi, S*L<4HIB*«I 

^tt^^M$i±-^imtf^b^V\ Duptyib (1988) 
S4, T^y;vT5 h*%M&LXtf])T? V ;i>T 5. Y?>v 

r/v^^mts&.fctwy (L-yv 5 ^) co^r-trA-^ 

ii\ O'Sheaib, 1986KlE*<0«fc5fc:, &&B&#Pt!ln?*>3 

(McMahonb, 1990 ;0' Shea £>, 1986) . ^ffcol-o-tt&rfr 
±£*3^y (xfi/m'/H) (PEO) <Dj£ffl«, 
^^t+^(C|B«Sti-C^5 0 T/l"¥^-#5 (L- 

E0©^77 h^y^-£W^n#:/-lr;i^ffi(;:f{9 

(Sawhney^, T^y (L-Jv'y) -T/V^flHfrT 
^^n*y-fe/VJS»*fra^tt^«*5#y (if^ 

^-^v-K) (L-yyy) ^y^ 

—J (1991) Biomaterials, 13, 863-870) „ 

±tapEo«(i, mmz7k®&x*h *> , no^gi^^ 

&m?-£ l 0ftfc>tlZ> (Sawhneyb, ;Miyama<b, 1988;Nag 

oakaf,) o JiE^D-fe^tt, &f8mcmzz,^;^~& 

t Kp^H:. # h p ^^ittffcSr i Su 
n£>, (1987) Polymer Prepr. , 28:292-294;Dennison, 
K.A. , (1986) Ph.D.HX vtfa-t?yi^f 



mmmmm^xh&fctb, ^<D^v^-tmm^x 

<D&&\Z.ti£m£tl1t. (KimuraP>, (1981) r* ^ V**f- 

OlK 0^<75#'|4j Eur. J. Appl. Microbio. Biotechno 
L, ll:78-80;0matat>, (1981) , ^W^M^X 
», ^VHr^jg^tifcn K h/wy • 5:5^ • uzr • T? 
it > */x tome x % dl - a ^ ^ fvvo&flsSftiftJn 

Eur. J. Appl. Microbial Biotechnol. , 11:199- 

204;okada, t. ^^Htzmmmm'mmn^-f^- K 

#$&^~-<Z>®fflj Appl. Microbiol. Biotechnol. , Vol.2 
6, 112H-116H (1987) „ mmmm^WMX^M^ 

(Kimura^, 1981 ;0matab, 981 ;0k 
adafe, 1987;Tanaka5>, 1977;0matat>, 1979a;0mata 
lb, 1979b; Chun fe, 1981 ;Fukui , 1976;Fukui b, 198 
4) „ LA»U »WE5^*3i(3m®cO«^«(4, ^ 

^#'^>jFMtt-efe a fetter >- trap-e^gfe-efc 
*&mm.&$tixtt.tib-r. % br^-r5* o y ^~ 

Ttt, 9^^^^Aosgs«fcW:, ^®J¥a (lood^ 
? 5 2005^o>'©ittSSr=f1-5) Sr, 400^^10005 ^ n 
5 ^ p ^ 7 * T K: * 7°-fe/Hk LT# 

^mm&<o*x\ *m^«v^ts^$tt#5, 3Hbh&*3 
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* ftftft ft bft^ZbX*h&<, 

«ot, #3&BH©io©Bi$B\ ^»*3J;^a»t 

:£38W©££>fc5B8jft, £f**#t£"T?, #£©^W 

^Wmmte. BTS3fc4fcH:*ifift©*^3t (lw uv 

^©«, Wt£fcft^ftib©fe-I#fr© 

^^n^-©i-&*ffiSr|H^-rS. #y-?-ft, 

* * -e-? * n - £ «; $ ft 5 * « tt v *° y - a» t, ^ 
E)c£ft3o r.©-^n-7-ft, 7tc»tt4/cf45IK«)tC7K 

-7-£LTft, **t^#a#tt©PBGt Ko^/W^^ 
ffbft, rot KPm, g>*©ffft£/cft#ft£T 

?ag-e, ^Lr^a»pHT'3fiji^^^ft#5o fi-^ 

* aif-^^-w) -b*fc«ffl$ft#5 0 a 

£ft&^©T\ #7nir;M2*ifiBii&Stt-c;fcS. MS* 
ffcfc i UWfc J; 9 8 < RiR 3 ft«#l4 t * 9 

ft, aiaftfst/vifaB^T'&So a^t, sst a, £*©-?• ^ 

ft, ffiW^V©!!?,!* (5~500mW) & 5 „ 

«iltt^&i^2 ©3*ft, 

^7^, l«fi«tt#©M§*/cft,«ti©ffi 

-ftp. ©s^ws-© 3 ixitmmm £ ft fc*H a = 

-T^^SftW*. r©*°y-7-ft, ^>-/^k, # 
i o©#* lv^iqm&k-ch:, r.©* 0 y-^-ft, #5g 



*Jfeffi«T'ft, r©#y^-ft, jy^y^aci 
y^*fcft»coaii^piih-r5^^ jft, $j 

ftfcpft«ft, ftW^P^^^H&fcfiBI-a^ 

Hffi©W&tKBJi 

HI ft, ^^•;^^->^M^a-a-<DSJS^^-A-efc 
5. 

g]2Aft, ^WT/V^V^^^n^^iTcDfflHCTE 

g]2Bft, H2AlitB«$ft5^^?£Srffi^r, PEG1 
8.5KX h?T^ !)W-ht Kiay/Vr^-T 1 ^ V^$ft 

#y (L-y^y) 5^n^7iT©**K«MI^*T? 

S3 ft, »*(^S£ftfc7/V^S?ig-^y (L 

cassis -cfc 5 . 

04ft, PEG18.5KX h77^ !)V-ht KD^cplC 
0 5 ft, l^— 9 , -S^tttffl-r5v^^o*7'-fe/Wf2 

in 6 ft, peg4oo> 5 t ? y h © y 2 — i-g-t J; 

H7Aft, -7?.xt, MErt^«©4 H«t[HliDlSft 

07Bft, g] 1 ^ JriaifeSftS^lfiffcSSr^effl LT, 
PEG18. 5K^/V hy(Dfb77^yi'-ht3-f^^ 
$ ft fc T A"¥ - PPL 5 >/ v X 7 1 T ©*^®« 

lasAd^ f ft, vMmmxxrtr ?>mmm<ny? 7t 
^^^©si^E^if LT#bftfc#f«a 

Jja('oV^T^-T:a-18. 5k;b-10%0. 5k, 90%18. 5k;c- 
50%18.5k, 50%0. 4k;d-10%0. 4k, 90%35k; e-50%0. 
4k, 50%35k;*3it>*;f-T/V^fy^-*°y (L-JJi? 

t^77T'&5„ ^jfefifT/K/^ (□) , t MgG 
(A) *Di(5t h7^7*y/-7 t y (■) ©, PE018.5K 
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gllOft, PECMOOvT? ]) U—V (□) *5J;0PEG18.5K 

/v7'?yotf%©l«ft (#) ©^77T*fc5 0 

mum. i-^n-,v^n^y(Dwm% mm) 
(?y#) wi, r A'^x-fi'mk 

$ *X 5 y/KDS § ?rnimT**-t- ^ 9 7 7? fc 5 „ 

hyr^y 67? yg>, 1253: yg\ 250$ y 

S\ 500 * y X XI 1 #C0«f^l^WC0 F-mM<D 

g|12Aft, 6%fffl, %^—yy*±.-?mm£tl±, PEG 
18. 5K-rh77^ y W-F^T?a-7 1 -f V^Sftfc 

g|12Bft, 6B#Pb1 *^-^5^_h-Cig#$tbfc, PEG 
fc, ^ftlOfcV 4«,«ttc0i§ii« L*^ $ ftV "PEG18. 5K 

-rF77^ y u— h ? ^p^7mT^/wco)t^ii»it 

ai4A^feCJ4, PEGi?T? 'J H*5<£0^ F77? 
y h^rVv©^ y-yft«T'fc5 ; WRffififcilWi* 

«ffi&roTfc*1^A-ik;B-6K;:fcj;usc-i8. 

5K PEG^/W 

fcftr/n y ? a jK y 7-«5^fjii5^J, 5 #5„ 



#91Si#*^teffl£;h/r^SJ;5fc:, ^y-^-ft, io«t 

2 tiot©iii]o«-&«**T5 0 a-e-flcfctt, 

iKUWi©*fc*!*U d.p. = 3 

f± h y 1 1> 2 ows^wig^ems 

ft, ^Twa'JT'fcS : ^^y-T-tt, 

v^7?\ -f-fcfc>*>, 200J:»)^tv^i*=rt-5fc* 
*^H«*7?ft, * t t ©^ft L# 

a^conKft)iC7X^tt©^y^-^#ft-r?.o ^©v^ 
<o?)^«Ti-ai&6 ? ji-*-r 0 ( ) ft, #y^- 

»^©W{-7K^1t.W^^,j< L, (-) ft, 7V-7i? 
ti5 : 



II 




11 , 11 f | | 1 | J f 1 



D E F 

G 

ACD^tLTft, PEGv?^--/V^b^fig$tl5PEGv?T^ yi^-b, BcOfjtLTft, PEG h U ^-/V^b^figS 
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ftSPEGh- y V V— K CCMtLttt, PEG* is? 
nr^M)^tf*I(^7 7m £ fcKT? y /Wt 
•f 5 £ tl: ioTJlM^SPEG-v^ n?*** h !> V 
^ h-7>T^ U V— K D©«tLT[4, 2o<DPEGv?^" 

y /Wt-f 5 r 1 1 i o xjfM $ ft 5 1 7VH3 vgM * tf 

PEG-KT/Uv^m-T/^T? y V- K GfDMiLt 

t J; o TJfM § ft 5 PEG^Ff&ft - m£^x T^wasp 
If P>ft3„ 

ttfi^-i-riBfcflHJUfiH:, 4WL< ft, 'J K 

s?r* y k a-9 y k sm** y 

#U WW/F) (PE 

o) , ^y (xfi/y^ija-^) (peg) , #y (tr- 

)VTiVa.—iV) (PVA) , #y (t'^fay FV) (P 

vp) , jKy {^f-fvtt^/D » (peox) , #yr$ 

SiisKy 7*5 78? (pseudopolyamino acids) , $5 

ic^fci±ftti©*^tt/Ky -7-* y 

6!PI£ft#3o *SttS^tLT(4, ^y 

f^h7y, f^F7y«> ^yy, ^y^ 

ffiElt ^<7y« df-Mf^ ^7^ 

*?y^fl5J: 5 rftp>»#$t_h©t Kn* 

a. 

a?-yy, ^x^-v, -t?^>\ *3j;^ 



*u&»f>£j£$ft, r*9v~-K mji'-K ^ 

? y l/— K xl?? y U— K 2-7ix/V7^!)l/- 
K 2-?dd7^!)I/-F > 2-^ i t7i'!ll'- 
k -f^a*— k tM7^!)l/-K 

-k tiJav^^yu-F, r^y/vr? k 

fc#t" 5 3S#» Kttn \C i. o T 7 y - y v=77 /y-fi^ £ ft 

Xji\ T/W^W^-^W— !f— ^P>©3fc (514nm) 
Jr-y-y^^fe^doiTjmT-tt^ (Mx.iiby^?7- 

y-7^*/Vfia-^P«1-5*^^1-5 (Neckersfe, 
(1989) Polym. Materials Sci. Eng. , 60: 15;Fouassier 
£>, (1991) Makromol.Chem., 192:245-260) 0 l—if 

iixJSLT. m-&SJSS:IB*&-f 57y-7^*;vS:a 
*5it/-?:©«S, 7t3fi*. *sJ;t56**sJ;Utr5y©fl| 

320nm 1 900nm t <D H ro^SJSSr^Tl - S * £ MX U 7 

0!lx.fi, ai^-i/VY, 77V^"Hr 

^fy, 2,2-v 5 ^ F^y-2-7xx/V7t F7i/ 
2-^ h*y,2-7i-;V7tF7i/y i 

r-^/y, d— X^y^f/K ^^yy-T'Vv— , ^y h 
n^y, 7P^y, y^Jfy, ^^i- 

it>*f**fyfyfei4 ifAs&So 

m, ms#ft=l.lX10 5 M- 1 cm-\ §7^^ = 547™, J| 
^•UXi=0.59) „ ^/^^xSrffl^SSJS^^-A 

yiKLTffi©»tU RJ63R©«f"»©tr-A 
5„ 1«, 2ft. 3ft, Sfcli4l7 5y(t ig«^t!3 
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-/V7?y, N — fy^nf/M^/VT^y, rh7 

^x-^r/^ S3 J; 07 5 y^tpn— X-o-^w^sp 
absa^-Ktt, 7?y®i5 *Mj^RI*#Jp L*< T 

ffaftftast urn, £iT<Dmffi.mcmm-fz>£ 5 * 

320~800nnu L < f4^365nm1;fcte5l4nmOfcft 

r©3ttt, itfB&'y?, m&W7>-7, He-NeV-lf 

£Mv^ 5 r k t i o -r^ft^ 
to« TEST'S 

ii^f L&v\iISIg# y *j.fco«ift»i&-*- h y ? 

fctt, »ISrt/J>^'6-*fct4ffi»»JiS^jt^ 
^•ici 9 4*^«jtSttft^t|a*ii*, jfptfigMHz: 



*, gst tut, Soitm 

JifflflS, (neuroblastoid cells) , 

It, ttft, «t Sir, fflfft, JML £5B, *$J:U%gE3& 

ftL#£^/^if©Mi4, ^^t*y 77V yy 
f7;t- if© i 5 ft**, i«»@8?, * 

h ^ hdr^-- ifso w«75^ $ /-v^rnmm 
yx©i5 4ty^7Wf\ mm$3i.im<D@k± 

(Lira, *H#fF^4, 352, 883^ ; Lira, *H#fFlR 
4, 391, 909-^-;Lim, *H#rFfS4, 409, 331^-;Tsangb, * 
H#¥Fig4, 663, 286-§-;Goosenib, *H#!fB4, 673, 556 
-^;Goosen£>, *H#fFH4, 689, 293^-;Goosenb, *H 
!ff fF04, 806, 355-§- ; Rha F> , *H#l i FS4 ) 744, 933-^- ; Rha 
6, *HWfF04, 749, 620* N fc LT*M 

*fci±ft«cSot75MfflcD-£j£Sfr-?fc 9 #5 3 ^ 

mw-(om.m^ v^nv^a-T-fym, 

5 ; iS^5r^-x^ y^ffiW5iffit##LT, 
^T^y^««t5 ; SoiU^-T^y^^ 



sy©#«?sft^*ii«^ M^ttfe*^, 
$ ti s ^ t itsss k m. Ax ^ *, ®iix s *ufc a»o fcfesif 

5„ r©^S, Jfffim-a-iisenSo 

i t 5 orol^s^Si; i o TffJ?M5„ rftk©ll 

Sf» $ *-C* f , jfc ^ -C09 x. if flBtt tr $ b -f - i «t o 
-C*6-«r«S*i-5. /^^m^©3o©#|£«Tt-* 

^ t , * tc L < fcft&ift-Cfc 5 ^ A-© «fc 5 ft#?s 
fPtt»KtJ:|B7K)$«t^*ffffi (coextrusion) LT 

or, $#, WJ^, Sfctt£HJg©£5*/h£**R» 
fc* b-T^ t T*£^£*5 0 »ti±^^ nT^'iV 

^mmift w e> tiT v> 5 fc » , i^;±ot# 
l-c, m$w»©ji 5 

v vc, W * p * /t/HWfl-^'? * p 

M:, ^»LT-7^^p*^ir^t#-r5) , MxJfT/v 

icig«-efe 9 . P^-©iS5Jtft*i7fcl4£flJffl L 



t\ mzTfl'#>m&-tf1t ©£5ftt 
K p ^ p * ^-fe/u fc SKiftffli- 5*g-K:S»K 

i tf /* tc im&mmmtcMmm ^r-r s ^ ? p 

t, PEG^P^-^lT/V^ife^-r-f ^p#7% 
It-fSt. PEG-r^p-r-itm^-LT, 5^ 

p^7^r©jMH^5Ky-7-tt*^M4^©»Ji^ 
yk t mmmx h § t. -tt mm t mm $ * s ^ , r 

*5 i (ttiii 4 ft v \ «s?a t» «ft^ 

s?ntt^-e& 5„ mat - ©#?sftttw*(c«tt-r s 

:»±jfaiLaia^ J?^^505^pyJ;!3^:tv^ 

p ,* y-ir /W 5r . -r ^ p t - j3 i gfl^RJ ©)§S F*3 1? 

ffijs i 5 ft^?s?ottffi t mm $ ^T*# L# 

5. #6*t*?LSll*fi^U, v^^P^^ir/vraJSH 
iC, ^C<*$505^pyii9±#VN^y^-P-x^ 

MftHftiW^ft^ -©-T^PT-^ftit, PEG4 
00 y h^fciiPEGlS.SKx bvT? V U-h<V 

i4#fR©s?is * 5 »ft(cg«-r 5 1 , * ©m« ± 

^K*5J;T^7 0 px^-^y * vSTftWlc-g-Az-ev^o r © 

5*ffiBf^*tt, S51ftMv^TPEG^Vv^«^ffi(-S 
#S*5©i^-^1-5^©-^T-fe5„ 

mm* y ^^©fcfcw/^v^s^ 



^flitl" 5 © Sr <* fc * £ , JB«±I^ 9 ^ JBSr 5 

ft * tcum^<D y ^ «r^*i-5 £ t mm 

K4^fci$|R|fc^;t&ftfcv\fc»T?fc<5. 

rtT;g-3J;5&, l^JtliWt (^IgStt-v^ 
H*&t5, IU»fc, ^n^-«£©rtfm£»£Pil#f 

a. 



m\-i.<o, fessa*s$ix5 0 *^r5©peg 

««sgv^§3\ «B*3&Tco< ^3 r^rj ttJtft 
«jSa*^Sr*LT33 9, Jt«ft/h£vv0-C, ^©^ 
/PftiiilLTitffcLJ; 5 t-rSitS^B:, ^SV^itSb 

i. t^PEGir ^ ^ > h ©A $ SrUffit- 

-t-53fH©*feW7 p n7>f-^iiSSfig§n»5. lot, 
3f S© ^ KSJitty n 7 w « $ htcm 

mztc mm^m-r a * t jtesa^ y/vrt tcit a-t 5 

#5. ^©=&7c^«©*WSi=r^y^-*g«^ 
^vt-^-e©ftBtM©ffiffl£»t-ct^W£g£LT 

x xmu sr , Kfr ten ft aa-c t * v 

0,000Dil8,500Di©P||©|5ffl{C&!9s S%^f* L< ti 
©,TO-e#6^5J;'9 fc)¥v^^/PA^o< bfL5„ ffi 

j?^^pii^5fc*£a*©gs^jp$ 

h, «V^«i^£4oV^Ti4^g^^iftJ^©±J^•J; 9 tJ?V^*Sr 

O~0. 5%T-3bt)#5 0 
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ot, &5mSftS$ix5o me>©|Roi?$«, 503; 

it> ^ftaft5tiaft¥&ti#ttSr*-f5#y-7- 

HMfflnMi£.<Dm&ff\ Desalt itFHubbel (N. P. Desai 
b (1992) ) KioT^ftfc. -OWTKy^-rogffi 
KimK^te o fc#tt^«FO 'J -^-cD^ft =>-T4 

^5i*ti5^y-7- M^y-7-) c#lt> 
x^y-7-©^ h y y ^^>f»i!:fc5aa#y-r-iPi6»6 

5o gSfei*. Xl^y-r-T*fc2>-^n-v-, -fftfc 
*>, -tft i L#5 J: SK^fc^ttfcSfcgiSftW 

H-enftv\ 



jjfyxf ky^y 3 -;v (PEG) f±, asa^g^Lft 
v^fc#3fS*ft5£l£^ttfl§jfcfcH:, #t=frffiftaS 
/Ky^-T'&So £lW&©W3fe-Ctt:, ft^W^ffiftLT^ 
T-S18, 500DT?g t i V vftfg LT V ^ 5 o PEG:/ U- # y 

*tr^5/Wfct«ittJ;oT, &£W&££ft# 
s„ nft^o^i^Ky -^-fmgtm^£tt#3„ -ft 

5o r^tiRi«iro*jsfe*s, *°y (N-t'=^t°py^/ 
v) , ^y (n— ' ryXntvwr^y^Ts; k) , ^y 

y^-t*(^ffl^wt5 0 

mutmfrb. mt(D^taL, fosvM*^ -^^"ftfi 

cD^f^ fe 5 V ^14^ t ©#ff ffl 1 1 £ o TJfM $ ti# 
ftifro^atc^ bi-. r. roj: 5 ft.Wtl^^a}^ 

^ft 3b 5 ^ teftffi^im ft y -7 - & 5 v ^ }4*S14©^M 

o^^y->'««B*jt*'&tf. ^»4, Win, 
->y y^-rtic^/v^aML, ->y y^-rora*ffisc 

^■©W^D*^t/Ht 70, OOODa^T* S/ 1^ 

^©±5 4^ ^p^Xir/KD^Bii, PEGftif'cD5Ky 
^ftfe, #iPWft^gf*«*g«-r5/t*t^iro 0 n 

/pp-^ji, *°yr3H\ *°y^s 

h\ ^y-o-x^- 3^y'-/K wp^, *°y (r^y 

p= h y/p-co-h'-/v^P7-r F) n*"ij-7^ #y 
lyvz^^ #y^^-w>- N ^y (^^ix^- co -r^ y 
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yri/7^i/-h) £r^fr„ 

($lxJ:i\ 50i300?^pyi<Z)ficDj?:£) Srf^-TS 
•f ^7 Xvf»(c J; o TS*tttc U # fctbfc 

ffid&g- Lfc 7 y - 7 A-SJStt«£r£f£ U#5 T * 
y p^^b?^ Kftifo«»fltfc©S*tJ:oT, £t> 

#y (xfvyt^F) -*°y ^Dfi/yt 
drv- K) :/n ^a* y -7-ft if <Z) #ffiffitt?R|-e«iaS 

$ v ^ 5 tm t © n # % < ft 5 o 

IWWifft Kn^roftffl 
^l"^) (ePTFE) KftifCD-S^-a-roSffix^^^-V 

^Xl^^-F.) (PET) * ^«it^«7Kti»W 

tFnf/V (flitf, *°y (HEMA) , %km#'J (tT= 

co^Bic w-r a <t ^ >-jii^*s ft 

«W«ft«3|sH4, «T©»*«T'T/V=¥V^-PLL5 
^^7x7 fcffiffl $ ti 3 «fc 

«^ft»w»^a 

y;KQ3-T^y^ (gen coating) fi, PET, PTFE, 

K stfursK, ^y^A^v, jjfy? 
i^v, jKy^f-u-^, *y/cfyy, tfyx^v 

^±9*Hf::ft5„ #y -7-^*5 itK*ffi 



#, iLff*i:jiL/JvtEi: offish fl»o, 
£t>*^cDffi©^>v^«© J; 5 ftfM?H, t T/vn ^ 
ft if T V* 33 J; TJ« y -f A CD <£ 5 ftS 

s„ ®nc. A/h«i±*aft^H^, At^mii^ 
lril«ASi^i>5^:#^5 > i^T^^5J^il/^^ss*fieftla^ (pd 
gf) sr^tp„ i/Miaotii^s mm\ imm 

S^5©S:l6±-t-5 tv^5 AT?. PDGFSflsco^»W^Bf 
^ * fc ii#ffifi^rl- i o T |nl«©^ y T Sr^t" Sit 

^^ft^<o^>©te©^t^fe So -®7JS;m(4, ^ 
tfTEoi 5 ft«^ ftttW&R&fc J;tf£&<amSE»fc» 

(i) Wge^eSfeWilBfi&ro^^-feyHt; 
^fo5v^t±|iJ^MKe*co«ft if© Kw? 5 >-^»tt 
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fe 5 v > Hjffffi , h 5 v > flSfflf* Sr 4MB-*- £ jNUB % 

(ii) fc*©^^ a lfv©*7°-fe/Hk 
jffiilM©^ ^ o if >- ft, PEGy/vf ic * y-tMt £ 

ft, tefc5r»t : -r5PEG(Z)«S*5j;0^SS?rSW-r 

i/frf- u± § 1- r 5 fc * , peg^v^ >b # * v \ 
<Dft&im&mtm>t>ftz s^n >•*«©*«*(;: 

(iii) ft»»*©«ES3itfft^feOfc«)©»^© 

— gjfcgASiEca. PEGyVwfflgfS^©*^-^© 
5 fcSMK tt, JB»iNg£&£ £ o -c&K 2: £ ft3 T $ / K£ 

(iv) h^S^!?^^*©-r Vt*#T'©l¥«© 

hi v tc Jilfe L * fc ttjflgfe l r v ^ ^ t b © t y 
TPEG^W^t*y-fe:/Hb$ti#5o iftfecDW * o 

*yir;WL«i4, £Wt£7j& i tK«fgiEmi4^ 
( v ) A W *5 i * CDffi©«pW |#J IC $3 it 5 «it 3 - 

x^y©£-£- 



3U6M1:PEG6K^T? 3 ^hO^« 

^■^-^OODadoitFl.OOODaWPEGT^ y V— hit-, % 
tt^ftSartomer and Dajac Inc. , ^P>Bf A b#5 0 2 
0g©PEG6K-^^-— ;P4r, 250ml©Afi7 7^ 3 p^(D200ml 

1.44ml h y xf;i/T? iU«l. 3ml©T^ y n-T/V^ 
fco lDl*tt60% o 

HfiW2 : PEG 18. 5Krh77-yyi/-h 
SOgWxb^fc Kodr->*^ttPEG (^*18, 500) 
(PEG18.5K) ^Polysciences, IncfrbBAhtc 

*f&~t\c£<9, $L^Lfc 0 59g©PEG18. 5K^, 500miy 
y^=ify<D3QQml<D^<y-^yl,Z^M Lfc 0 rft(C, 3.6ml 
CD h ym^/VT5 ^*3i02.2ml©Ty y B^Wn7 

jfLf;: 0 ^>:v^-t:^ ^SPL, -8fe*^bfc„ «jiicj;i9, 

mm. v y xf/vr s >&&mu mmm\z*m$<D^*c 

•9->%M*.Xt£m£itX* ^-SrHIiRbfco #y 

w^ttfiSLfc. *Ky-T-£X£^ 50^-0, 

•a#-T5T/v^>-^-PPL=iTir/v-<- F^px7 
1. l%©CaCl 2 M?««SL, iiMw^T^b"!/ 

^/kji^-v'^jft (0.04%W/V) ^1. l%CaCl 2 ^EfS^(C 
iSLfc, r©^f«?r, 0.45Mm©y^/V^-SriiL 

$y n^7a.T©y9^^10ml©^i/V^i-2 
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ftl. l%»CaCl 2 T'4lHlSfe#L, ®SiJ»-fe*Srl^5feLfc 0 
t Kndf-i/if/Vf^^^^^y^*^ (HEPE 

s) 3. 5%w/v» h y ^/-a-t 

5 ^^5rl00/t 1 St^-TSPEGIS.St 1 h5T^ D 
YftWfa. (23%W/V) 2ml Sr, O.SmlCDilx^CD^nX 



»W^3-**WW* (SGS) fc, PEG4VKC = — r 
Sr. «lt*t„ Pftit, S^/yifefiTI*, £#fH7J 



?**-xmm cm g %) 

60 3 0 0 60 



l. o 



10. 04± 3.56 2. 54± 0. 76 



teife*-n*-3-f*yrffi 1.0 1 0.2 3 + 3.2 8 1.0 2 + 0 . 7 8 
ayhD-*igg|PS i.o 3.74±1.4 1.9+0.17 

*ffi(i^±%+ s. D. > 3 0 0 mg% /*3-xics & l s is^sc; 
W JW tft ^ S tc * £ L fc * T * fij JW IS © 60ig W ^ * a - 



PEG^T^ y n-^-fi, *^J£«(CfB«(DP 

EGx b9T? y h-7^n-7-t^«liLTS^$tl 

^©77^(4, PEG^/T-<D«7K#tt^lJffii-5o l 

2ml © T ym.WVhh %?V7s7*.T%, 50ml <DjfK 
*aittrtt-, PEG^hyT^y f-h^^n^-SIS 
(PEG^+*18. 5KD, £S£:E*(f>23%igiK) i:?^L 
fc. b y * y -AT 5 >- (0. 1M) *5 J; U?0. 5n4lrc^/u 

-ifg^yf->a >" LT, 20ml (DIES) ^iSfti^ 
Tffiffl L#5„ ^lmM^b^lOOmMWfiSttHW hJx^ 



-f^^ If- (W7j50~~500mW) X'WM^tc, (# 
^/Vcf 3 ©? ^ n^,7^T (macrosphere) CD 3 — 7~ 

tf}) y pH12-C, ^^y^hy^Ati 

Ttt, pH12-Cy3i^^by TO 
©TA^HS/si*!) y^y3 7ir;^-Mj»t5 
PEGfi^H!4*7c»fg^Wt5 (*flSPEGy/I/f±, * 

Soi^ pHi2©yi^K+ h y ^A^r^-rs^rco^ 
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V b $ 9 V £PEG^ h 9 T 

>-J)&j£ ©Afit Sr^frf 5 RPMI 1640±#*« tIS Lfc500 
©PftSr, 100g,3#Ps^ S^ltbT^V'y htUfc. 
r. <D;< V y V 2r , HEPESSKW^S^* CO , 1ml ©PEG1 
8. 5Kx h 7 T * y V— V v * o ■v-CD23%W/V*g?£t-W 

(o. 5%*s) 5 /x i iatfesfckt© b y a^/- 

V©5M?g«100j>t 1 iCOj^lg^Pxfco 
2fc^T;\ 20mlOg;?ft^, ^cDjfift^t^PX, 200-500// 

fz 0 r©^-tfcS5r250mWCOa^J, 514nmiSftcOT;W=fW 



7x7^, )) ymmm£.m$M& (pbs) r*2& 

f->"?lE, «»7? 3 L fc„ 

g|4f±. PEG-7 1 h77? y I — Y^f/V^Z-fJ-f^z/V 

^» ( P <o.o5) ©-r^y^ft^i-sifc^jBf^ 

fr#5„ PEGx h77^ y l^— h^V©#:/ir;Hfc:/n 
frfc##:/ir/Ht£fr*a»ofc*a-J; ±t*7? 



60 300 60 



iSgf 1.0 3.7 4 =h 1.40 1.9 + 0. 17 

1.0 20.8 1 ± 9.3 6 2 . 0 ± 0.76 



*|lif ^) + SJ., 60mg% 9 

*^ofc^S©PEG^T^ y i— h&\ t 
laHRK, y pWp5^ KfcPEGi££OS£*T 
^fiJcbfCo H5fc^-f2#^»0fEjfJ±lLSB (coextrus 
ion air flow apparatus) £it LT ^-1f-ft£fl8W1- 
5t&fc, 20%~30%cD^P-rH$?S&r, MKiSftc, 

aSi40.5ml/^-T-fcofc o /.NR&, fmttJfifriSfcLfc 
fc-rSfcJ&fc WPiv ISO. 15#H & L 



wm^MS. (o. o5~o. imi/#) do±vffmb^r-rfc°9 y 

-©HIS (l8Ga~25Ga) Kft#Lfc. 

(^^vVoitf-^fcg) (5,uM~0.5mM) , tf 

=.;v¥v y fv«s (o. o%~o. 1%) , h y j ~)v 

T$>1ftlt (5~100mM) , \s — if — tti7J (10mW~l 
W) , *UU^n-?Ht|g (10%W/V) KflcffLfc. 

^*400Da©PEG^T^ U I/- b^P-v—ft, Itltt 
jfci LT©0. 1M h y ^ y -ypr 5 J8 J:t5*BI*MW 

i LT©0. 5mM»3i^/P3i^->'>'^'a^5PBScpCD30% 
S\ H6(^-r„ S-g-ii, ^©#ftTT\ ^S^pHco 

ywhom ^i^jgv^©r\ a*wt«f-r 
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S7yt-{ (trypan blue exclusion assay) X"?-^-y 
?Lfc 0 t fMllf ilia (HFF) , 
A^^-ipmMS (CH0-K1) , *3iO«-<-^lHWft 

(RiN5F) (t, *^ir/Htt>, ^w^^-r 

5 (95%±BiS^) rt^Lfc 0 HWifJ^tVPE 

g^t* y t'- hroaiaH:, jEtsHic&^-c pegx b7 

**M7:»)fe«^r/^V^-PLL5 ^ n^^zn 

r *s J: mi* ©MS©*ffii* »K# -e© 3 >r ^ ^ 

LTK§l^i9iIM©«K£&9K^ ^n^7!7 
i^ig*}:: 2 fe*^K^)iA4*fc 0 HEPE 

sis«f Aifck * © , b y ^ * / -/vr $ ymm o. 5 

w/v) 100// 1 £rgt?PEG18. 57 <J u— b?§« (2 

3%w/v) 2ml Sr. 5 ?Vt^7^T0. 5nUcMz.tc c 
*7;n7£, JlWWfcJt^L^^P,, 
— If— t30g>nB$bLfco $7n77;nT©!B 

rft^^^ASfW-e^L, *L-C£©tftffrfcfcS- 

Lfc 0 y^^'seiiL^aiis (raji) (5xio 6 fi© 

W lml&300g^3#M&^Lfc < , o^/l^x^v^ 

y ^i§g«r£s«* (pbs) {tut, o.o4%©« 

HWfclmlfcin*., *LT^y h&ffSWS-Brfc. ft 
fl&*r£jJH::i#IW3£.U ^LTPBST'-Sgfe^L, ft 
V U «y b ft Lfco h y 3i ^ / -/VT 5 (0. 1 

M) Wu 1 Sr^l^jy bi-APx., ^LTagftt^^xs/ 
7*i;:;W, £i*rfc„ ftV^T\ PEG18.5K7 

b 5 r * y v- h -7 if n -r-o. 5mi £ ©us mas- 

(514nm, 50mW) };145fj>W £ £> Lfc. ftV^T\ 
afeE*10mn?rfijfe}$U ^LTt-giffi (10%FCSt5i 
tKl%#L£«, KJf«tt*fl£^WMRI1640) T?- g 

Lfco pegx b 7 r * y b y/KO«IJKaSfl{«B 
I&©Jlffi \Z. Bf& $ ft 5 © $ tLfc. 

b y /-O^-B&fc&fc: «t 5 t , -/HBJBJP 
(93%£#) taJDNHfiS (95%£#) t©BI-H:^#* 



©2S©^7VV|MS^i-^LTfcfi ; :b;ftfc 0 ^W-— 
XV^T.^ — PUBIS (CH0-K1) [4, MTT-*/WifV 
T y-fcW ofFffit i S t . ftMflt&^T^Sft^JI 
3r^$&^ (p<0.05) „ 3T3-?^^©»f^BJSt4 

fc. ftW^Stt^^3^^T^«Wb^$/ t ev^ ( P >o.5 

0) 0 

r©»»i:-a-fc: i§3-f^ ^#ifc 

^oX^iTir-ajg^tlfcRAJlMtr, PEG18.5KT 

ry y u-b^y-v— jg-ea— ^-f^^Lfco 

HK«9: ffl* © 7 a«*ffife»K* t J; 5 

c0^ifti(;SK*$*, ^ Lt b y ^-^ J -}VT 5 l^^tf 
PEG-^^ ci-v— jgrj££. fi^r^-r-i-^^S^fc^lS 

PA©^ffil-l¥v^PEG/Ky-7-If^ffMbfc 0 S¥A 

ffflfi Lfc„ 

HJfe^lO: S ^ n X 7 = 7±©PEG©^f*ig^-tt 

7 « J: Tje 8 -CM® § 1x7c 5 ^ n ^ 7 a T © 

S^©@Jt©^ yt-ft-cfff^, ^^^©KErtic^ 

tt^^WI-^rtiri^ffofCo *Jj:*0.5ml©5^n 
X7J7I:, «0 LfcHEPES«W^a^ii*5mltf>t!KjS 
$*fc 0 r©®Sft2.5ml§r, ICRtt^-f 7* y ^ b v 7 
^ (swiss white mice) ©BfirtCSALt. 4Bf, 
10U-^-/~? y y/ml PBS5ml-CIIESrSfe?#-t-5 i t 4 V 5 
7nx7azT^lH]4XLfc 0 S ^ n ^ 7 ^T_hX?©lBSSif 

Bl7Att, 4 Bt:i-[H]J{XLfcr/v=¥>Km-^y (L- 
y^>-) $^n^7a,r©^KSr^L, »LTg|7B», 
«««f l-fe^ifcftT'n * ^ t i 5 PEG7VV& ^ -7 ^ >- 

^L^aao^7xTi*t. ^ffl$nfciit), ^«© 

T/v^v^ffiJi^^^^^-aroT^^v^-^y y 

i^#7°4r/W4, *fflia©PLL*ffi-©Kv^#tttcJ; 

•j, aijia^^KBt?ti,fc 0 pegt-3-tw^ 
l/c 5 ^ n * 7 * r !4, mwmmmmm- ^mtix^ 
fc 0 #y y s^ttaBfcirs/ssr^r u ^brj£©e 

# ^#-T5^ffi©T 5 ^^| M a|gffico7°n7^^ y * >- 
ttSS^fflUf, $6>tiftlJfS©*i5|[Sr|tJ»t#5fc*, T 
/^>Kit-#y (L-y-^y) ©iJS^*»«^^ 

fflStbfc (Reuvenyt., (1983) Biotechnol. Bioeng. , 2 
5:469-480) „ 07B©¥*(4, PLL©K*t^^#-T 
Sttte*, 1 ;*^®^^ PEGy/v©^S*et i 9«t)tt5 



r t?S<*i®LTv^5 0 yvwiS-B©ftv^u^ft&©T 
^fhb^w*7^T(D'Mmmmm.fa*:. wsl 

^3:iiMUitWS(-J;5?^n^7^rcO»«* (4 
Hffl©J£ei*lfc*S«) 

18. 5k < 1 

18.5k90%:0.4kl0% <1 

18.5k50%:0.4k50% <1 

35k90%:0.4kl0% 5-7 

35k50%:0. 4k50% <1 

T^l/tim-tfy 60-80 

f^ft^itS^ft^y n 7r — V (resident macrophag 

es) ftmmk^fcmgThZo r«s^i±*fcn7-y 
y£ti&ikmmm^£6mjfom<omt&m8 (a- 

Z(D-tlt, PEG ^ — t" -i v ^is-iRtr jfiKtr jW*Sr^. 
L^L^^f,, PEG»$«£}i£#:®^ttl£331'x£^ 

IQS«ll:PEG^©aiHS 

C'-yjiiLjffT^? ^Omg, tUgG, Sfcfifc b:7^ 
/ PBS^W^y =^-PEG18. 5kr h9T 

^^«« (23%w/v) 2ml(^*$*fc 0 ^©|§M 
£r If — "Cfi-g- $ -Br, 2cm x 2cm x 0. 5cm©7^ f $ CO y 
/vir^Lfc, !7i/ifa.?fT/K/? t MgG, &J;0* 
t h^^^yy-y^ (^ft^ft, ^l^Da, 150kD 
a, 350kDa) ©ffifc£, W** RT y ir-f KSK (Bio 
rad) £ffll^T, me>oy/KD2cniX2cinOffiSriiCr 
LfCo PEG18. 5ky/KO*S6<J)fc*W©7'n 7 -f —A' 

ffl^ti#3ri^LT^3„ rtbtt, »ft$«©jl 
SJftW * n^^ir/HtWfl-t LT J3?fti?j|i«:S8fc 

jlA^tti£*xfc„ 010(1, PE0v ? T^ y b&iU^ b 
77^!)U-F (^^0.4^,1:^18. 5k) ©23%|$ 
# & ttfc © 17 v-jfofif T/V:/ 5 V (BSA) 



©Scffi^-fo 18. 5k©y/W17VP-/5 >-£ I tmrgil 
£it\ *fLT0.4k©y/W4T/K/5 ^©fe^^rfflPi Lfc 

©ScWfc, «B«jg©*»£*fc:ft#L, ^LT*fdfi 

^p^-©fc|^tcft#l/CVVfc. PEG18.5K 
r h 7 T$ y hyW©iSiitt(4, ffi©j£t3^-Tfo 
6PEG20Kv>T^ y 1/ — hy/V©Siitt<t !9ffi^ofc„ 
HKM12 : £fr®^t4£if 7CT 5 PEG^S Sr^-f 5 fc 

2 X2cm©E^fflv-y 0.4k PEG^T? 

(23%) d3j;T/2,2-^^ h^-2-7s= 
;wTirh7 3i7^ (0.5%) ^t^O-if 1 H#M 
§»Lfc 0 ^ ©JI^ L fc=* - A fc^ifcftUV 7 V? (365n 

n) -ei55>MMMLfc 0 ffJHH, m^^y^yxmw 

U ^LTSiLfc. ^5^T©^y a-yd'Afc/jct 
y ^-^^AC0*|J]©gtt^^63 o T2b5©tC»LT, 

So pegt^-tv vtr\sid&nmmi£7*>i 

ML#5„ PEGiidfy ^i^^v^r-r^raSffiic^ 
^7-iS*f-7^B:^Lft (l~2 5^nv 

y/Wk©3l££W?$n^5fc*, *ffl»*s^©aasr 

ffl'JSLfco FP^fn-;V7-ntVHP7^ywh 
(-T^n-r-^g^lml&fc^N-t^/Vfn y KV10 

,t*/Kt»^ N )tPSfe^Jt Ltif/n^-yys X10 

"X *3lU?M!tlttt LT h y^^/-/VT5>-0. lMSr 
£\ 500mW©T/V^W^->-L— -f-T,TO 
L/C (^*514nm, m^73. 05 X 10 5 W/m 2 , jKMWlim. 
^L/c^©¥^©E^lmm) 0 if-,TOB#R5(C» 

'f^ftro/py h^rlllllA^^-t-, -7?P-7-^oi/- 

f-atjraoiBfSirL-c^sns^^^^ hub 
Ta#$wf5 0 

^>-2-7i;*->7t y300mg/ml) 3 n 1 

^#-r5HEPES^«^a^**tp©a-« 

^« (23%w/w) 100 /t 1 Sr*^— ^L 

Tfi^fiiliRfiUV (LWUV) 7^7* (Black-Ray, 77^ 
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K7^T h©^^ 3- 100A) £JfJtLfc 0 ^VHW^C 
3©K®fc$ft5l#IW&«||jgU *LT^4i^-r„ r. 

*4:M*f^ y ^~<DVMmm 

tfy^-<D±z£ sf/vmm (#) 

(TO + S.D.) 

0.4K 6.9 + 0.5 

IK 21.3 + 2.4 

6K 14.2 + 0.5 
10K 8.3 + 0.2 

18. 5K 6.9±0. 1 

20K 9.0 + 0.4 

io~ioomso^rfl-e+^-efe5 0 r©£ 5 frffliiftyA' 

7^ic#*^Lfc*°y ^-#!B«^t;£#*H]jS£& 
-3tttJftJia{C®JDl$ix*V\ *LT. ?ftfi^400nmi 
OeOnmi^Tct^) ©flBftfi, »ffi±CD^ftjo 

©#S, *sil>^^nT-©WIH± (Miff, PEGv'T 
* y l/-KO-tltt, ^fciSPEGT 1 h7T^ y u~- h 
©Etffitt) , ftbWcfr»©T?y/Wfc©fil3-i-ft# 



H^Ml4:PEG^/H@S#ffl 

hff (t h&fcmm^mm) m^t<D^m^m^u 

Stt Dulbecco&^Eagleig* © 18, 000&EIS/cm 2 ©^,g 
T\ PEG18. 5Kx h y T 9 V 

i^T-y>£, 5 %C0 2 ^T37°CT' 4 fSSfsJH y^f^^ 
-Ht r©»TNFJfet?, ^WSrPBST'gfc#LT-r-< 
T©###iBfi^^* U effi^««T-te^200X 

E112A!4, ^fy^Sffi (H12B) tJtiRLfc, i^b© 
ittlfl&©Aa«I*PEG^±-e©ii5tSr^i-„ lcm 2 ^ <9 © 
*fJI©#7^*ffi-?»13,200±3,910 
-Cfc5©(-*fL, y;vSffi-e^510±170T-fe5r fetfvfr 
/^ofc 0 r^^©^Vv_h©«i+R^-t-fe i 9, ilf©* 

$^n^7^T_h©^a^tt(+, KT©J;5tIS0J 
£tlfc„ 013ft, ^JfeWlO^^^^^fls^WLfcS 
^n^7o:T©^K^*-r;4B«ic#i'(ct)-f^/ t clllt 

«±i«^*j-i-5PEGfi©gfeT:ttn. d sees 

V^o *5!i, 4 BP^HErti^ltLTtai-, «*©PE 



^hy) 




400 


5 -10% 


1,000 


1 5-25% 


5, 000 


3 - 5 % 


6, 000 


2-1 5% 


10, 000 


1 0 - 2 0 % 


18, 500 

'V©#OT U Joi. lUj'-^Wfrflr 


4-1 0 % 

tc 0 mm^it, thbmihb 



2 -t°n y K^ c P1^30ing/ml©2,2-v 5 7< 
i/-2-7i^7t ^Sr^fpfSlOM 1 ©M 

PEG-^T^y^-b (0.4K, 6K, 10K) 43 J; 
OTEG-r YvT? ]) V— V (18. 5K) ©23%w/v^fSlml(C 

1.0X0.5cm©MtV^ W&M^Byyy (365nm) 

raio#p B i&r, yMtzmmLtc, ^^fi 1 
5tu^i®^y ^»^a*s* (pH7.4) ^r*¥if 

— S© rKy^jj?-^ (dogbone) j ftift 



i^^ttbfco ^b©J¥£t4^0.5mm~1.75mm©t5H 
h 9 «2nn-e & o fc 0 tt, 1 9 4 

%©jiist?*^sr3^hP-/uLTtTo/-c (> &mm, 

fSv^, »v^/i/ft^W5rt!JJ^i>5. PEG18.5Kxb 
©^Sf¥«©S*ii, 4 o»7 y -9 ^*/v«JsStt* 



ID 



if ^ 
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CD LD 
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00 O N 

co th cm 
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00 oc 



* * * 



2cm) ££S^**K§»Lfc;&sP>:MffLfc 0 

!±, IfflCl, — S©ffS#fiSr^(t, ^LTIO^W 

tfi, IK, 6K, doili^lOKcOPEG^T^ D K KhXf 
tl8.5K PEG^icDPEG-r b^T^ D h 
^fc^A-^fflVfc. 10Kcofi«i+, 9l£IE#Srifi^fcfc 

0.2gfc»»-CW*Lfc. 6KIWJ4, 13g©J!#£/Wj\ 
^r»«A#^0.5g^il*Ti*»Lfc o 18. 5K»Wi, 13g 

fc„ IK, 6K, *iJ;t)il8.5K©t*fl-»^ D-^tWii, -t 
tL^tLgiHA^^ £. C \Ztf £ H 5 0 
H*«16:PEGy^©^*4 

co-^ * n -7-««§r JilBcO i 5 t LT £j£ bfc 0 

-TSfcfcir, r©^Sr2 4L>Mfig^Lfc. ?4*im>f 
A-frfcUWU ££T60tT?2 HMftifcLfc. fV** 
£l+iL (Wl) , lk^-Q\ HW^pp^A I, 

2) „ ^Hi^SrW2/Wl t LTf+#LfCo rcDx-^Sr* 

***HBsrei$M¥«fl:£ii\ ^LTtfibfc (W 

3) o (W3-W2) Xl00/W3i LTtf-ff L/c 0 

tfy-r-a-p fc** (%) 



0.4 



(%) 
99.8±1.9 
94.5±2.0 
69.4±0.6 
96.9±1.5 
80.3+0.9 
85.0 + 0.4 



IK 79.8±2. 1 

6K 95.2±2.5 

10K 91. 4±1. 6 

18. 5K 91.4+0.9 

20K 94.4 + 0.6 

PEGi?T# (10K) teXlFPEGT- VvTtVU 

-V 18. 5K) fc, ^ro#w^}rHlfi^i5ic 

|E«» i 5 fcHM HEPES, pH7. 4) (fflfe^J t LT900ppm 
CD2,2-^ Y**s-2-7 3L;**sT-t F7i/y>> 
^C7323fii%cOPEGv ; T^ y h^fcttx 
b9T^ U htrT/vS-^AwStcffiUi^ LWUV 
(BlackH) tl^lfjLfc, 
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ICR SwissSt^?* (6~8I») (Sprague-Dawl 
ey) Sr. ^> K-/Wfc^-/W- b D ^©MSftffifti;: 
i«9ftS*Lfc 0 -^^^OlSfBfrjWU, -*-9W (betadi 
ne) TlMSLfc. KOT*lt»g£lO~i5mm»§JgB£fj 

ofc„ «Spbs (y ^ifeSW^a^ifoK) *fcBSEres« 

f7V=y^g^ (lock stitched running suture) 

(4.0ifi, Ethicon) -CBBtfc. £*xVl^«£EJt 
Xf-//VtK^ I3ift4«fi (Furacin) £{jOBBS 
f4i^#^Lfc 0 3^©ftft£«£tC*fLffl^fc 0 lo 
o K7 1 ^to^f «L > is 

m, 3 aw, 6 aw, ^.tr/saw©^^^^ 

/ml^n-J— if (Calbiochem) t'ML, ##«ffl^doi 

SI!&3I£-ttfc (reswelled) „ 
31 SIS;*} /hS(07K¥®]^ h n 
(S**-f) ifr^ttLfc 



ffftT/V$=?A#-f KIH©*8l«fc, *¥i-^^>-b 
1^200^7^^ (clamp) ^bftST/V? AT" 

?!>f7t3y (aliminum backed Tefron) (Cole-Parm 
er) T?3-b$*tT*Jt>, **tfifeitt^*/hPI(-Wx.T 

gfCBSaTi^. Sfi^Sr#M«««S (Reiche 
rt) »T(-*¥t*5#, »WW^ff^*^7Sr« 

(Argus-10, Hamamatsu) ct 9 # bit, ^—Z — 

LfcPEGT" h?77 1) 1/ — h (18. 5K) t K n f/VCO 
(fracture) SrW*-*. 3lo3fii9 3IST* 



£8 : /Ky^"M^A|i-*ti"6Wtt 



f&3j (k p 

(Wfi± Kg* 

5 2. 8± 1 6. 7 

3 6. 7+10. 6 

7 3. 3 + 34. 9 

3 4. 1 # 

n> f-n— 4 4. 9 ± 5 . 3 

# 1 



I 51 
3j§ 
6 jI 
3® 



0. 32 + 0 

0 . 37+0 

0. 4 2 + 0 

0 . 3 0 # 

0. 22 + 0 



mm* ) 

1 9 

1 7 

2 6 

2 2 



^*^18:PEG^/KZ37J/V>'^Ait#»^ = ^ y 

ff^PEGx h77^Pl/-ht|'B y/W 
*18.5K) ±|S©J; 5f-LT^?;*cDfflBl*ltc\ 1 

aw, 3mm, 6 mm, sfciisiit^coTML 

— t? (Calbiochem) T*ML, «*5 <£tK«Sx:/ y £ 

++ ^y;wby7?x^»^tfc, jjc^t?, **** 

-JtroMJtt;:*-?:*— :/>1&ftL (Blue-M) , UHLT 
/l-5:^?A<»5o}£ (crucible) (COORS, jfWStt) 



^in2B#MfeScL.;fc„ 5o}££2mlCD0.5M 
HClTWc U t*W©Ca ++ m*5 itWibO«t»S>*SE«l 

(AA) -<?£WLfc. 

PEGx YyTtW-Y (^il8. 5K) ff)VHm.Y\<n 

± 0 
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?9 : PEGf h?T? y h (^11 8. 5K) ^ 



(0) (mg^/^^VgW^If) 
7 2. 3 3±0. 2 0 

21 0. 8 8 + 0. 0 0 9 

42 1, 0 8±0. 30 

56 1. 17 + 0. 26 

\8.5nmm-zws<p(D2mm%mwt Ltfl^t, 50 ^ 

y (20mg/ml) <p(D125n 1 ©^fVK^v^^K^:, # 

mmimmvimuz.Mz.t^ ioo M 1 ogtsit^ii 

2W7VI^ W +^ V— ff-T30#P B l #{R!lffi^ Pj^S b 
»BH-5©i^5 1 £*i3^£«£-f 5 r t ic i *) tm 

Cffi«it5it'Mjfc„ 4o©^lf£4fflJ&Wd 
*fL-CW3RLfc 0 0. 4Kffi^§|$i*, 12.0±6.9KPa (sp®#L 
±S.D.) ©SSSSr^U -*18.5K^§|5[42.7±0.5KPa 
LT^fc. ft*S-&afifcU ^LTffilt©* 

$ # 6 -smm^fe 5 m t Mb t-f sfiftg^fi&#3 
^tas-etfc^ttt, ^ftoaBi-^tnt-cfca. 51 

4nm©3ft*fflv^^3ft3t«W-K:J:5IMliH:, r\©J;5ft 

2gCO#U tr=:/pr;va*-;v WH^ilOO, 000~110, 00 
0) %20ml(DmMS0\zmMLtZo d©^^®*^ 
T/W^y#H^,TT% 0. 2ml© h U xf;V7 5 V 
fciOT. 2ml COT * V pWd5^ Kt*L<«#L 
ft#> ^^Px.fc 0 SJtSJi-g-WSr 2 ^©mo'CiriPffft U 

Id, j en-Sr^T60 , CT?12NFWI£aiL.fc. PBS^©i© 
#y -r-© 5~10%w/vl8E«SrUV3tW*&^Jt^U S 
RfiUVjfc&ffll^-CM-g-U 200-1,000 5^ V©-^ 

tf *> 9 , iO^t J; 19 &fjfi LTV ^5 

^ p-^-, ■r^t>*,pvA# , irlittT^ y hi*, pegs? 
y ^-^o^rfrfr+vfts : *?y t*~/vfc°p y fv, # 



*16Ml9:-9JBf#SSrSiie-&i-ag^f!l t LT©PEG^> 

©ftffl 

PEGx h77^ y U~ h (10%, 18. 5K) ©$i#J£, 7 
y b ©i«r Lfc^##S*4S©»^{r <t £, ft W«£?S: 
S$-ar5fc«)©g5*«li:L-Cffl^fco 

U !tC#^|^(±$^TlI#-B^#^«©lSfi^3mm^W 
BfJ bfc 0 §J»f $*Lfc#S©*jSM©PSfc 9 ft 2 ~3mm-C 
feofc 0 «I«ft^IA**T?UlB*L, «<«VNTi§fiJ© 

3fcBMWAIi:LT2,2-$?>« h*S/-2-7* 
^Jtfctt^U |lJffl^^?S^UV^ (365nm) fcjfolOffrW 

L (Mx.«^SfSt\ ) N'^nN'-}SJK©BfjigH-e©y 

Srfflv^T-«fK{lii«FSti#5. »^©5fe*S^y-lry >X- 

tft5ffi^S#-fS#t^-f5o #g*ffi©^f4, s 
^©g'»ft#»*Pfl±L, jgg©S£ttSr^1-, 

»f#gi4, »*©S»^KStiftv>{ctB8^fc-f, ff 

^*M20:^ft^fffflg^J 

9, lcmX5cm©/J^tfJBfLfco - ©^#»^)0. 5~0. 8 
cm©Jp$T-feofc 0 r©i5ft^#^2offlV^T, Sft 
9 S-e-fPSrlcmXlcmt Lfc„ 2 OCO^ft SPEO^-fci 
0Th7-7^!) Whv^QY-Mi (0.4K (v 5 
-) *3iD?18.5K (Th7-) ) 5rfF«Lfc 0 0.4K»^ 

*»«!tt«fr-cife 9 , § pj 5 r t ft < m^± a 
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ffl^MtSo sij»A®»*'g-^*iawi-5fc»iii, pe 

250ml y ^ 3 tp-e, lOgWPEGlKv^— 7W£rl50 
ml©^<^Vt^?Lfc 0 3. 38g©2--f y^T^b^ 
^ ^ U bfc.il/20Ai 1 ©vV^VV-XX^y 
b£r, y7^3tpt^o< 19 fcAft/t, ra£*$l£-6 
B#IW«2iffiU ft*PU 1000ml <D^f->-^izm^tz 0 & 
ifeStofcatiSU *ST60lC-C24l*Mft«Lfc o 

£ic#P>ft3 £ 5 ftai^f/UHf^-Cttft < , * ^9 

-PLL-T/V=¥ * p TJ^irA-©^ 

y^f-^v (Mifwuy^ (pll) ) 

ft, «#-«^SS^ffl{c£9^£oT*£#£ft3© 
gSttaMMRBSft*. i©£5i£t££ii*$*5fc* 

± * ir , lg© *K y T y /KT 5 V £ 100ml 7f 7 * f 
-A-fifffiL, lOmlcD^W* (DW) \mMl,tCo 0. 

2*1*11^-7- b y ?^im«£ffl^T, jKy ^-s«copH^ 

7i^«Lfc„ #y-v-£±S©Ti?bv*i;: 

ftKtSr ifci^HtLTCo &^T\ rft£l0ml D 
W^dS^ifU rcD^K^50ml«7yX3(C#L 
fc„ 0. 2ml»y"/P->v7U7 ; ^ y V— b£^o< 19 tR 

fc„ r©?g?«£r200mlTir h^«Ptffi^ tt««^tii 
i^i^IiU ^Tt?ftjftbfc. r©^y"P-7-s±, 

pegv^t ^ y b© i 5 ftS&r©m-a-wii«©#ftT 

4/ti4##feT»V^-fixt*JV^Tt, T/W=¥y^i£-PL 



^-oKftiot, *HR &£ 
-^-Sfcfi* -y7!) y fc LTtfflffc 9 #5. 
«M©^^n t'yft, PEG^/V^^ir/Wt^ 

5) ©ffi^Sr£<9 £Mc»*£ft#5 0 

y ^ tt* 1 1" 5 fc * , ratfV^ b ft* -e t ft V \ 

7°-fe/Ht^, ^*A5^©Mittffiv^ft#5 0 iftb 

©S^frii^fttlK^FjftS 5 5 ^ u ^*ffi<0'WPlZ 

* fc tt y * y - a * y-fe l fc^^e ^ o tr y t fcfc«s 

PBS«f©^^nlfySr % J^T©^©7°^*°y -7- 
: 

PEG DA (MW10000) 35% 
PEG DA (MW1000) 5% 
PBS 60% 
±E#Rttl.6%©2.2-$?* b^^-2-7^^T-fe 

i©^?RSr. SSjttS^ir^L^^nt-y/T'w^y 

•^-sanssww-a-ettjftfKAft, ^-^-5^^- 

-ftlCftScft*^ (360nm) Sr5^IWfig*rU PEG7V 

©^^*fi, y/v^bw^^o t"y©telS:SrPfl±-r5 
£ 5 lc«R4ft#, PBG^*!iS/h4v^BifJtit«Sil>* 

< ft S» PEG DA1000 k £ h \£$m Lfc^ *10, 000©PE 
G DA(±, ^^cUfywteffcSrMK-rSWtjgejJ&aiS 
a*lttSrWU-C*5ti, ^LT«rt^^1-5©ta« 

*Jfe«|25 : ftil *©SjE*3 ±Wk«OfcftfflSi 
iMr5„ PEG^fflB#3t^©*^5-1?©@^ 

(4, r©«,m^m«r5**em©^^«tt-r5o ^ 
v-^-— tf ©^iffitt, ^v-m#f^s-r 5 ©i- 

©PEG^fl, ^»5rTy^ = T icm&rr 5 fc * t ^ 
iiL«^T-ffl v ^ 6, ftft 5 0 77/7 =¥t— if © £ 5 ftBI* 

5„ rftF>©»*©^SJltt©fc*(-, ft^*?£(i*3(t 
3E^*ffifflffW#£ft5. bx)^L, ^©±5ft#» 
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*f^^5 : 

PEG DA (MW10000) 35% 
PEG DA (MW1000) 5% 
PBS 60% 

^a^fc*»^*^3fc (360nm) ^5«MU PEG:/ 

xoicm^nn, peg nA#^*tt/h3^njrffi*as/> 

PEG DAlOOOi $ bMS^ffi Lfc^llO, 000CDPEG DA 

*btc, peg da!4, jtitrtftflRiwa©iiiaei*^#a 



ft, **i,!isfpfflf «Wf f±/h$ 

< , H*S"1itf KB (enzyme rich compartment) ^t" 
ft5##EMa»k#Wi£ft3;:i<B&tf bftS. iftf* 

©/^©MS©-?^ ^ p * z/ir/Wt: 

y-fe/^ giHIVSiofcii)©f*|ft3RSrlitt-t-5#t Mb 
ftl^ffiUf, &^T\ t*g»3g% (Mx.(iAZT*fc»DD 
I) filLfS, #>L8#L -^^n^-fe/v^HWXL 

5. «««£©£#», Mffl©#ffi»SLfc^fc£^ 

#4^fB«©y>£fflv^ rtl:£5 £flg£ft#3o 
So ^©i5ftafe«*JJ:ifaB»tt, ^W©W#:©«5H© 



[*2a8] 




-23- 




-24- 




/ 




fJ 60 - 
Ui^, 40 - 
20 - 

0 J , , , 1 1 

0.00 9.00 18. 0O 27.00 36.00 45.00 

a^f tH { sec: 2 ) 
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[060] 



[J§ 7 AH] 




[Si 1 all] 



[if 1 1 BB] 





18.00 27.00 

»$tf (seo 2 ) 

[Sl4c@] 




9.00 18.00 27.00 

M (sec: 2 ) 



36.00 45.O0 



(31) ft*ffi±^S#^- 9 5 8, 8 7 0 

(32) ffi5feB « 4 ¥10,3 7 0 (1992. 10. 7) 

(33) «5fc«±3fiS *H (US) 
<72)»W* T^/^y-h i*. 

T^ytf-g-JftH -7^3.— fey ^ 
02158, ~=L-h>, ^^-^ 
— h 148 

ryy*-^*H *y7t/^r 

90036, Pfyf;i/X, Tyyf—^ 
T*<=^- 847 



7t< y *^-*B T^f-* 78741, 3j" 
— ^•■r^y, 'tis s*— 821, 7^7*- 
XVnA I— y 2501 

T^y*^-*H X^rf"^ 78751, ir 

105 3812 



(56)|Mr£» 



*H#fF4511478 (US, A) 

*H#fF4298002 (US, A) 

*H#fF5037656 (US, A) 

*H#fF4411754 (US, A) 



(58) PS Lfc^ (Int. CI. 7 , DB«) 
A61K 9/50 



